Effect of modified alkaline supplementation on bone metabolic turnover in rats.
This study aims to determine the effects of a high protein diet and alkaline supplementation on bone metabolic turnover in rats. Eight-week-old male Sprague-Dawley rats were investigated by bone status, including bone mineral density (BMD) and biomechanical markers from blood and urine. Thirty rats were randomly divided into three groups and treated for 8 weeks as follows: baseline control group (n. 10, C), high-protein supplemented diet group (n. 10, chronic acidosis, CA group) and supplemented chronic acidosis (n.10, SCA). Diet-treated rats were fed an acidic high-protein diet and the supplementation consisted in a modified alkaline formula (Basenpulver, NaMed, Italy). At the end of the experimental period, the rats were sacrificed, blood samples were drawn and femur and tibia were removed for analysis of bone mineral density (BMD) by dual energy X-ray absorptiometry (DEXA). In the CA group, 24-hour urinary calcium (Ca) and phosphorus (P) excretion were increased 2.1-fold (p<0.05 vs normal diet controls) as well as kidney weight. However, serum Ca and P concentration, as well as urinary Dpd excretion were not significantly changed. Femural and tibial BMD was significantly decreased in the CA group (p<0.05), but alkaline supplementation prevented such phenomenon (p<0.05 vs CA). These results suggest that blood Ca and P concentrations in chronic acidosis condition during the 12-week supplementation might be maintained by hypercalciuria and hyperphosphaturia at the expenses of bone structure. However, modified alkaline supplementation is able to prevent such derangements.